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WESSELSBRON  DISEASE:     A  LITERATURE  REVIEW  - 
By  Paul  Ugstad  and  Robert  Uskavitch""- 


SUMMARY 

Wesselsbron  disease,  an  infectious,  noncontagious,  arthropod-borne 
viral  disease,  occurs  naturally  in  sheep  and  man.     The  disease  causes 
abortions  in  pregnant  ewes,  deaths  in  newborn  lambs,  and  manifests  itself 
as  a  febrile  influenzalike  syndrome  in  man.    Mosquitoes  serve  as  the 
natural  vector  for  the  disease  transmission. 

The  disease  present  on  the  African  continent  was  initially  isolated 
in  the  Union  of  South  Africa  in  1955.     The  clinical  manifestations, 
pathology,  and  epizootiology  closely  resemble  those  of  Rift  Valley  fever. 
The  virus  is  suspected  of  causing  abortions  in  cattle.  Experimentally, 
cattle,  horses,  domestic  swine,  subhuman  primates,  mice,  rabbits  and 
guinea  pigs  have  been  infected.     Fever,  anorexia,  and  depression  are  seen  in 
pregnant  ewes  and  deaths  in  lambs.     In  man,  fever  and  myalgia  are  the 
S3miptoms  reported.     Liver  degeneration  is  the  most  common  pathological 
finding.    Mouse  inoculation  is  utilized  for  confirmatory  diagnosis.  An 
attenuated  virus  vaccine  has  been  developed  for  prophylaxis  in  cattle  and 
sheep. 

This  publication  presents  a  literature  review  of  major  references 
on  Wesselsbron  disease. 


Respectively,  Veterinary  Trainee,  Washington  State  University,  and 
Librarian,  Plum  Island  Animal  Disease  Center,  Northeastern  Region,  Agricul- 
tural Research  Service,  U.S.  Department  of  Agriculture,  Greenport,  Long  Island 
N.Y.  11944 


HISTORY 

An  epizootic  in  a  flock  of  sheep  in  the  Wesselsbron  district  of  the 
Orange  Free  State  of  the  Union  of  South  Africa  was  reported  in  the  summer 
of  1954-55.    Mortality  of  lambs  less  than  1  week  old,  abortions  in  ewes, 
and  some  deaths  among  ewes  were  observed.     Since  the  flock  had  been  vaccinated 
2  weeks  before  the  outbreak  for  Rift  Valley  fever,  it  was  assvimed  that  the 
attenuated  vaccine  virus  was  responsible.     Weiss,  Haig,  and  Alexander  (32) 
isolated  a  virus  similar  but  antigenically  distinct  from  Rift  Valley  fever 
virus  from  the  liver  and  brain  of  a  lamb  that  had  died  from  the  disease. 

Serologic  testing  of  bovine  sera  showed  the  presence  of  infection  in 
the  Knysna  area  as  early  as  January  1954  (32) . 

Smithburn  and  others  (28)  isolated  the  virus  from  the  blood  of  a 
human  suffering  from  a  febrile  illness  in  Tongaland,  South  Africa,  and 
also  from  a  suspension  of  wild-caught  mosquitoes  (32) . 

Among  a  population  of  65,000  sheep  in  one  river  valley  in  South 
Africa  1,500  deaths  were  confirmed  by  virus  isolation.     The  disease  had 
occurred  in  the  valley  in  1956,  the  year  previous  to  the  epizootic. 

Positive  sertam  neutralization  results  have  been  obtained  from  a  herd 
of  cattle  in  which  abortions  had  occurred  (_3)  . 

GEOGRAPHIC  DISTRIBUTION 
Wesselsbron  is  quite  widespread  in  the  southern  portion  of  the 

African  continent.     The  virus  has  been  isolated  in  South  Africa,  Uganda, 

the  Cameroons  C29) ,  Rhodesia,  Nigeria,  and  Thailand  Cl ) . 

Serologic  evidence  of  Wesselsbron  virus  has  been  found  among  humans 

in  Mozambique  C16) ,  Kenya  C9) ,  and  Uganda  (12) ;  among  small  and  wild 


2 


ruminants  in  Chad  and  Cameroon  C20)  ;  in  domestic  ungulates  in  Senegal  (6^)  ; 
Madagascar,  Botswana,  Caprivi  (1),  Nyassaland,  West  Africa,  Sudan,  Ethiopia, 
Angola,  and  Bechuanaland  (29). 

VIRUS 

Wesselsbron  disease  virus  is  a  member  of  the  group  B  Arboviruses  (33) . 
The  virus  is  pantropic  with  a  marked  affinity  for  mammalian  embryonal  tissue 
(32)  and  also  demonstrates  hepatotropism  and  neutrotropism  (13) . 

The  size  of  the  virus  has  been  reported  as  30  nm.   (31),  34  nm.   (26) , 
45  nm.   (18),  and  45  to  58  nm.  (5^). 

As  a  group  B  Arbovirus,  Wesselsbron  virus  is  sensitive  to  ether  and 
trypsin.     The  virus  multiplies  in  the  cytoplasm  of  infected  cells  and  matures 
by  budding  from  the  cell  membrane  (33) . 

The  virus  is  neutralized  by  antisera  of  Yellow  Fever  and  Uganda  S  viruses 
(29) .    Monkeys  infected  with  Wesselsbron  virus  show  subsequent  resistance 
to  infection  by  Yellow  Fever  virus  (11) .  Convalescent  sera  from  humans  with 
central  European  tickborne  encephalitis  showed  hemagglutination- inhibition 
titer  to  Wesselsbron  virus  (29) .  The  virus  loses  infectivity  if  subjected 
to  ultracentrif ugation  (27) . 

VIRUS  CULTIVATION 

Wesselsbron  virus  grows  in  8-day  fertile  chicken  eggs,  where  mortality 
is  low  and  irregular.     The  virus  also  propagates  in  lamb  kidney  cell  cultures 
and  produces  intracytoplasmic  inclusion  bodies  in  infected  cells  (2^) .  Plaque 
production  will  occur  on  primary  inoculation  into  chick  embryos  (7^)  and 
also  on  tissue  culture  inoculation  (19) .  The  virus  has  a  cytopathic  effect 
on  baby  hamster  kidney  cells  (15)  and  induces  polykaryocyte  formation  when 
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added  to  cell  cultures  (31 •  Intracytoplasmic  inclusion  bodies  are  formed 
in  secondary  cultures  of  fetal  lamb  kidney  cells  C25) . 

Attenuation  of  the  virus  in  fetal  lamb  kidney  cells  is  accompanied 
by  changes  in  the  physical  characteristics  of  the  virus  (26) . 

HOST  RANGE 

The  disease  has  been  shown  to  occur  naturally  in  sheep  and  in  man  (32) . 
Abortions  in  cattle  probably  occur  naturally  (2 ,  32) . 

Cattle,  horses,  and  pigs  have  been  experimentally  infected  and  show  mild 
to  severe  febrile  response  C32) .  Infant  mice  are  susceptible  to  infection, 
fatalities  being  produced  by  either  intraperitoneal  or  intracerebral  inocula- 
tion (32) .  Adult  mice,  while  susceptible  to  intracerebral  inoculation,  are 
refractory  to  infection  by  the  intraperitoneal  route.     This  is  due  to  uncoat- 
ing  of  the  virus  by  mature  Cadult)  macrophages  (23) .  Guinea  pigs  and  rabbits 
will  abort  when  inoculated  with  virus,  but  adult  nonpregnant  animals  show  no 
apparent  reaction  C32) .  Rodents  other  than  mice  showed  no  evidence  of  infect- 
ion or  antibody  production  (21) .  Subhuman  primates  are  susceptible  (29) .  Wild 
ruminants  may  serve  as  reservoirs  of  infection  in  enzootic  areas  C20) • 

Many  species  of  mosquitoes  have  been  shown  to  carry  the  virus  and  are  the 
natural  vector  for  virus  transmission.     The  species  primarily  responsible  for 
transmission  are  Aedes  caballus  and  A.  circumluteolus  (2) .  Culex  univattis 
and  Taeniohynchus  (Mansonia)  unif ormis  have  been  shown  to  carry  virus;  but 
transmission  was  not  proved  (17) .  Other  mosquitoes  in  which  Wesselsbron  virus 
has  been  found  are  Aedes  minutus,  A.  lineatopennis ,  A.  tarsalis,  A.  medio- 
lineatus,  Anapheles  gambiae  and  An.pharoensis ,  and  Culex  telesilla  (1^)  . 
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No  clinical  transmission  from  infected  to  susceptible  animals  has  been 
shown  (22)'  Experimentally,  the  disease  can  be  transmitted  via  intravenous, 
Intraperitoneal,  intracerebral,  and  intranasal  routes  (22) .  Aerosol  trans- 
mission has  been  incriminated  in  a  confirmed  case  of  Wesselsbron  disease  in 
a  human  laboratory  worker  Q.^) • 

CLINICAL  SIGNS 

The  incubation  period  is  undetermined  naturally,  ranging  from  1  to  4 
days  experimentally. 

In  Sheep 

Acute,  subacute,  and  inapparent  sjmdromes  have  been  described. 

In  the  acute  form  of  Wesselsbron  disease,  which  is  seen  in  pregnant  ewes 
and  lambs,  pyrexia,  anorexia,  apathy,  and  general  weakness  are  seen,  followed 
by  abortions  in  the  ewes  (22) .  Blood-stained  nasal  discharges,  melena,  and 
paleness  of  mucous  membranes  may  also  be  observed  (X3) .  Encephalitis  signs 
are  sometimes  manifested  in  lambs  before  death  (2^). 

Mortality  approaches  100  percent  in  near-term  feti  and  newborn  lambs. 
In  ewes,  mortality  is  around  20  percent,  including  deaths  from  the  disease 
and  from  secondary  metritis  and  pregnancy  toxemia  C22) . 

The  abortions  may  occur  during  the  febrile  period  as  a  result  of  the 
fever.     Feti  aborted  at  this  time  are  not  infected.     Later,  the  fetus  will 
become  infected  and  may  be  mummified,  aborted,  stillborn,  or  born  alive  and 
die  shortly  thereafter  (13) . 

The  subacute  form  of  the  disease  in  sheep  is  seen  in  weaned  lambs, 
unbred  ewes,  rams,  and  wethers.     There  is  pyrexia,  anorexia,  and  depression 
lasting  several  days  (22) .  Icterus  and  photodynamic  dermatitis  are  also 
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seen  0.3) .  A  mild,  inapparent  form  may  occur  in  which  fever  is  the  only  sign. 
This  form  may  result  in  temporary  infertility  in  rams  (22) . 

In  Man 

Naturally  occurring  cases  of  Wesselsbron  disease  in  man  have  been  mild 
consisting  of  fever,  headache,  pains  in  the  back,  bones,  and  joints,  and 
disturbance  of  vision.     Laboratory-acquired  infections  have  been  more  severe. 
Subclinical  infections  are  probably  common  (10) • 

In  Cattle,  Horses,  and  Pigs 

Experimentally  infected  animals  show  febrile  episodes  without  other  signs 
C32 )  .     The  virus  probably  causes  abortions  in  cattle  (2^).  Servim  neutralization 
tests  on  cattle  from  a  herd  in  which  abortions  had  occurred  were  positive  for 
Wesselsbron  virus  (3) . 

In  Mice 

Wesselsbron  virus  produces  a  fatal  encephalitis  in  suckling  mice  by 
intracerebral  or  intraperitoneal  inoculation  and  in  adult  mice  by  intra- 
cerebral inoculation  (2) . 

In  Rabbits  and  Guinea  Pigs 

Inapparent  infections  are  produced  in  adult  nonpregnant  guinea  pigs  and 
rabbits  by  intraperitoneal  inoculations  of  Wesselsbron  virus.  Pregnant 
guinea  pigs  and  rabbits  will  abort  or  bear  young  that  die  within  a  few 
days  (31). 

GROSS  PATHOLOGY 

Acute  and  Peracute  Cases 

Icterus  may  or  may  not  be  present.     There  is  extensive  petechiation  of 
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of  fascia  and  larger  hemorrhages  of  serosal  surfaces.    The  abdominal  and 
thoracic  cavities  contain  blood-stained  fluid.    Pulmonary  congestion  may 
occur.    There  are  severe  hemorrhages  within  the  lumen  of  the  small  or 
large  intestine,  with  black  tarry  feces.     The  liver  is  swollen,  firm  and 
yellowish.     The  kidneys  are  swollen,  soft,  and  dark  (131,  The  spleen  is 
enlarged  C31) . 

Less  Acute  Cases 

There  is  less  extensive  hemorrhage  with  some  bleeding  into  the  gut. 
Serous  effusions  stained  by  blood  or  bile  are  seen.     Icterus  is  evident. 
The  liver  is  striking,  being  golden-yellow  in  color  and  firm;  the  gall 
bladder  is  distended  and  dark  with  thick,  occasionally  jellylike  bile.  The 
blood  is  watery  and  orange  in  color,  suggestive  of  intravascular  hemolysis 
(13). 

HISTOPATHOLOGY 

Liver  lesions  include  fatty  degeneration  with  bile  stasis  and  pigmenta- 
tion, diffuse  necrobiosis  of  hepatocytes,  and  leukocytic  infiltration  around 
central  veins  and  in  portal  units.     Inclusion  bodies  are  unconstantly 
observed  and  their  significance  in  undetermined  (13) .  The  spleen  shows  d iff us 
hemorrhages  and  congestion  with  hypoplasia  of  the  malpighian  bodies.  The 
myocardium  always  shows  congestion  and  petechiae  (24) .  Other  tissue  show 
hemorrhages  (13) . 

DIAGNOSIS 

Diseases  that  may  be  confused  clinically  with  Wesselsbron  include 
Rift  Valley  fever,  Nairobi  sheep  disease,  bluetongue,  and  heartwater  (22) , 
heliotropium  and  bracken  fern  poisonings,  and  enterotoxemia  (24) . 


Confirmation  is  by  intracerebral  and  Intraperitoneal  inoculation  of 
day-old  and  adult  mice  with  ethylinediamine  tetracetic  acid  (EDTA)  preserved 
blood  or  10  percent  brain  or  liver  suspension  in  sterile  nutrient  broth. 
Wesselsbron  virus  causes  fatal  encephalitis  in  suckling  mice  by  both  routes, 
while  adults  are  fatally  affected  only  by  the  intracerebral  route.  This 
differentiates  Wesselsbron  from  Rift  Valley  fever,  which  causes  fatalities  in 
adult  mice  by  both  injection  routes. 

By  using  the  liver  or  brain  from  fatalities  thus  produced,  two  separate 
groups  of  2-  to  5-day-old  mice  should  be  inoculated.     One  group  should  be 
protected  with  specific  antiserum,  the  other  group  should  remain  unprotected 
C24) .  Neutralization  testing  by  using  cell  cultures  rather  than  mice  has 
shown  promise  C30)  • 

Convalescent  serijm  can  be  tested  by  inoculating  mice  with  serum  and 
with  known  Wesselsbron  virus.     The  serum,  to  be  considered  positive,  should 
show  2  1/2  to  4  logs  of  neutralization  C24) . 

Complement-fixation  testing  can  be  done  by  using  standard  antiserum  and 
antigen  prepared  by  acetone-ether  or  sucrose-acetone  extraction  methods  from 
mouse  brain  or  liver,  or  affected  sheep  liver,  or  aborted  fetal  brain  (24) . 

PREVENTION 

There  is  no  known  effective  treatment.     The  use  of  insecticides  on  sheep 
may  help  to  control  insect  vectors.     Susceptible  animals  should  not  be  intro- 
duced into  enzootic  areas,  and  known  affected  animals  should  not  be  trans- 
ferred to  areas  free  from  the  disease  (22) . 

An  attenuated  virus  vaccine  of  mouse  brain  and  tissue  culture  origin, 
first  developed  in  1956  (4^),  is  available  for  use  in  cattle  and  sheep.  Animals 
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should  be  vaccinated  in  springtime  to  coincide  with  shearing  and  mating. 
Pregnant  animals  should  not  be  vaccinated  (22) , 

IMMUNITY 

Animals  that  have  recovered  from  Wesselsbron  disease  develop  solid 
immunity  which  probably  lasts  for  life.     Since  attenuation  of  the  virus  for 
vaccination  may  alter  its  immunogenicity ,  annual  boosters  are  recommended  (22). 
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